INTRODUCTION
Kings and Queens Counties, on western Long Island, N. Y ( fig. 1 ), obtain nearly all water (about 700 Mgal/d) (Buxton and Shernoff, 1995) from an extensive upstate reservoir system. The possibility that this source will be inadequate during future droughts or other emergencies has prompted consideration of the underlying aquifer system as a supplemental source. The aquifer system beneath Kings and Queens Counties was historically the major source of water supply until the mid 1940's. Overpumping of these aquifers in the 1930's and 1940's caused extensive saltwater encroachment into the aquifers, and contaminants from manmade surface sources entered the watertable aquifer continuously as urbanization expanded. As a result, all public-supply pumping was halted in Kings County in 1947 and in western Queens County in 1974. The Jamaica Water Supply Company continues to pump in eastern Queens County, but at decreased rates.
Pumpage for public and industrial supply in Kings and Queens Counties during 1904-47 averaged more than 120 Mgal/d (Buxton and others, 1981) , and water levels in the aquifer system in Kings County in 1936 were as much as 35 ft below sea level. The curtailment of pumping in 1947 allowed water levels in Kings County to recover to within 8 ft of predevelopment levels by 1951 (Lusczynski, 1952) ; at present, water levels in Kings and Queens Counties are close to predevelopment levels.
Because water levels have recovered from the effects of early pumping, the question has arisen as to whether the aquifer system could safely be used as a supplemental supply under a monitored pumping regime to augment the New York City supply during water shortages. Two major concerns are (1) the extent to which intermittent pumping would reintroduce saltwater, and (2) whether the pumping would create flow gradients sufficient to induce the downward migration of contaminants (such as volatile organic compounds, nitrate, and bacteria) from the shallow aquifer to the deeper public-supply aquifers. Leaking storage tanks and sewers, together with contaminants from chemical spills and industrial discharges to underground disposal systems, already have affected the water quality throughout the shallow parts of the aquifer system. The feasibility of using the Kings-Queens aquifer system as a supply source will depend on hydraulic characteristics of the aquifers, the chemical quality of the pumped water, and location and pumping rates of production wells. In 1992, the U.S. Geological Survey (USGS), in cooperation with the New York City Department of Environmental Protection (NYCDEP), began a 4-year study to develop a ground-water-flow model that can simulate a range of pumping scenarios to indicate what effects pumping would have on ground-water levels and flow patterns. This information would enable water managers to select opti- 
Objectives and Approach
Objectives of the study were to (1) define ground-water quality in the Kings-Queens County aquifer system, with emphasis on contamination from volatile organic compounds (VOC's) bacteria, and saltwater intrusion; (2) establish a hydrologic data-collection network from which to obtain measurements of ground-water levels and streamflow and to delineate the saltwater interface; and (3) determine the effects of current and proposed water-supply and dewatering operations on ground-water levels and flow in the Kings-Queens system by numerical simulation. A Geographic Information System (CIS) was used to organize, update, and display data archived in the database. The GIS expedited the generation of model input. GIS was also used to compare the simulated heads with the measured heads for model calibration.
The GIS database consists of data files that are related to a well-location map coverage. Data files related to each well location contain specifications such as screen depth, aquifer tapped, measuring-point elevation, and well-identification number. Data files for some wells contain water levels, water-chemistry data, annual pumpage data, and hydrogeologic data. This report lists all wells at which water levels were measured in the 20th century, by decade. The frequency of well measurement can help indicate which wells and period of record will be useful in model calibration and other purposes.
Purpose and Scope
This report lists the wells in Kings and Queens Counties whose water-level data are being used in calibration of the model and indicates the number of water-level records available for each well in each decade from 1910 through 1995. It also briefly describes the hydrogeologic characteristics of the twocounty area and explains the methods used to obtain ground-water levels.
Previous Studies
Veatch and others (1906) provided a water-table map and documentation of the underground water resources of Long Island; part of the documentation included water levels. Suter and others (1949) interpreted the geology of Kings County. Soren (1971 and 1978) detailed the geology of Queens County. Buxton and others (1981) 
HYDROGEOLOGIC SETTING
Kings and Queens Counties are underlain by a sequence of unconsolidated deposits of Pleistocene and Cretaceous age, overlying a southward dipping bedrock. These deposits form four aquifers and two major confining units. This section briefly describes the geology of the principal units and is derived mainly from Soren (1971), McClymonds and Franke (1972) , Jensen and Soren (1974) , and Smolensky and others (1989) .
Pleistocene Deposits
The upper glacial (water-table) aquifer consists of till, outwash, and glaciolacustrine and marine deposits. Till deposits, which include clay, sand, gravel, and boulders, form the moraines along the northern part of Long Island and are poorly permeable. Outwash deposits extend from the moraines to the southern shore and consist of fine to coarse sand and gravel that is moderately to highly permeable. Glaciolacustrine deposits are found in central and eastern Long Island, and marine clay deposits are found along the southern shore of Long Island; both are poorly permeable but may contain thin local deposits of sand and gravel that are moderately permeable.
The Gardiners Clay lies unconformably beneath the upper glacial aquifer along most of the southern shore of Long Island. It contains clay, silt, and a few layers of sand, marine shells, and glauconite and restricts vertical flow.
The Jameco aquifer, a south-shore glacial stream deposit of crystalline and sedimentary sand and gravel, lies unconformably beneath the Gardiners Clay. The Jameco aquifer consists of very coarse to fine sand and gravel that are moderately to highly permeable and contains a few layers of clay and silt.
Hydrogeologic Setting 5 Cretaceous Deposits
The Magothy aquifer lies unconformably beneath the Pleistocene deposits, primarily the Jameco aquifer. The Magothy aquifer contains beds of clay and silt that alternate with the sand and gravel and decrease the permeability locally. The sand and gravel in the Magothy aquifer consists of quartz, lignite, and pyrite; iron oxide concretions are common.
The Raritan confining unit of the Raritan formation (hereafter referred to as the Raritan clay) unconformably underlies the Magothy aquifer. It is mostly solid clay with a few lenses of sand and is poorly permeable. The Raritan clay overlies and confines the Lloyd aquifer.
The Lloyd aquifer of the Raritan formation lies conformably beneath the Raritan clay and unconformably above bedrock. The Lloyd aquifer consists of fine to coarse sand and gravel and is poorly to moderately permeable.
Precambrian Deposits
Bedrock underlies the Cretaceous deposits and, in some areas, Pleistocene deposits. It constitutes the lower boundary of the ground-water reservoir. Bedrock is composed of crystalline metamorphic and igneous rocks, muscovite-biotite schist, gneiss, and granite. It ranges from poorly permeable to virtually impermeable.
METHODS OF WATER-LEVEL MEASUREMENTS
Water-level data have been collected by several methods, the most common of which is the wettedtape method. This consists of lowering a weighted metal measuring tape, on which the first few feet are chalked, down a well to a specific depth. The tape is then held to the nearest whole number at the measuring point of the well; this number is the "hold." Where the water level darkens, the chalked area is known as the "cut." Subtracting the cut from the hold yields the depth to water (in units of feet or meters). The water level (in feet or meters above or below sea level) is equal to the top of the measuring-point elevation of the well (referenced to sea level) minus the depth to water. Water levels also can be measured by recording devices that give a discrete water-level record; this type of system requires postprocessing to format the recorded data for entry into the database. Other methods are air-line-pressure measurements and electronictape measurements; but these are used infrequently. A detailed description of these methods can be found in Driscoll (1986) . Measurement of flowing (artesian) wells entails plugging the well with a reducer, and attaching clear tubing tied to a stadia rod. The stadia rod is placed on the measuring point of the well. When the water in the tube has reached a static level, the elevation of the water surface is read off the stadia rod; the water level equals the height of the water above the measuring point of the well plus the elevation of the measuring point (referenced to sea level). 0  70  67  60  68  0  64  19  24  28  33  48  65  90  66  64  29  18  46  17  93  55  145  148  247  0  2  101  152 -49  133  51  25  85  68  0  208  203  68  67  195  188  196  200  197  182  176  164  2  0  12  66  21  243  34  67  13  26  0  2  67  22  36  57 IQISO   Q248  Q268  Q273  Q276  Q278  Q282  Q283.2  Q287  Q288  S Q301  1Q302  Q303  Q304  Q305  Q306  Q307  Q308  Q310  Q311  Q312  Q313  Q314  Q317  Q318  Q319  Q321  Q322  Q323  ,Q324  1Q337  Q350  Q470  Q471  Q494  Q503  Q539  SQ543  0549 Aquifer or zone in which well is screened - Q1254  Q1255  Q1256  Q1267  Q1281  Q1282  Q1283  Q1284  Q1285  Q1286  Q1287  Q1288  Q1289  Q1290  f 01292  Q1326  Q1373  Q1391  ,Q1392  Q1395  Q1406  Q1416  Q1437  Q1459  Q1508  Q1534  Q1600  Q1629  Q1663  Q1811  Q1812  Q1815  Q1829  Q1839  1Q1843  Q1872  Q1929  Q1958  Q1997  Q2006  Q2026  Q2137  Q2188  Q2243  " §2275  Q2299 Table 2 
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